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of the variants are permanent. The R form appears to represent
the last stage in reproductive maturity. An organism in its S form
has an antigenic structure more complete than in the R form. An
organism in the M form is often more virulent when in the S form;
however, the S form is more virulent than the R form. Under con-
ditions of artificial cultivation the variation is from S to R, pre-
sumably because the individual cells of the R colony are more able
to subsist on the food available in artificial media. When such a
culture is injected into a susceptible animal and disease results,
the S form of the organism is usually isolated. In this instance, the
fluids and cells of the animal body apparently provide the nutrient
substances essential for the growth of S type organisms. Since they
are more virulent that R, they resist body defenses, such as phago-
cytosis, reproduce at a greater rate, consequently predominate in
the culture.
In certain types of bacteria the R type of colony represents the
normal virulent phase. For example. Bacillus antkracis is normally
R and when variant S type colonies appear they are less virulent.
Colonies of virulent Myco. tuberculosis are of the R type.
The change from S to R may occur suddenly or slowly. In the
latter instance intermediate variants are observed. These colonies
are designated as SR, Sr, or sR depending upon which type the new
colony most nearly resembles. These intermediate types are not as
stable as the S and R types, showing a tendency to revert to either
permanent S or R types of colonies.
Numerous examples of physiological variation could be cited.
Some of these are examples of a rather specific mutation, while
others appear to be merely adaptive processes of the organism. As
long ago as 1907 Massini observed that a non-lactose-fermenting
strain of E. coli would develop the ability to ferment lactose when
grown in the presence of that carbohydrate. This property was
reflected in the type of colony which developed in the mother non-
lactose-fermenting colony. The loss or acquisition of the ability to
ferment a certain carbohydrate appears to be a variant property of
many bacteria. Upon this criterion, strains of a given species of a
bacterium are recognized. Sal. pullorum, for example, is not recog-
nized usually as a maltose fermenting organism. However, well-
defined strains of this bacterium are isolated which do produce acid
in maltose. These are referred to as maltose fermenting strains.
Other examples of other physiological reactions of bacteria could
be cited, such as variation in H2S production and nitrate reduction.
Many of these variations are due apparently to the adaptive nature
of the enzyme system of bacteria. The enzymes are formed under
the influence of the presence of the substrate, calling into action, as
it were, certain enzymes which have become dormant but which